DNA sequence analysis

Problem 1

Download the DNA sequence SeqA from the course page.

a) The file is in genbank format (.gbk). Convert the file to a fasta file (.fas) by using a file converter program. Paste the fasta sequence below and use it to mark the information derived from Question b), c) and d).

b) The sequence is derived from a prokaryote organism. How many amino acid residues does the longest open reading frame (ORF) consist of, and what is the gene product of this ORF? Mark the start and stop codons of the longest ORF in bold letters in the fasta sequence from a).

c) Try to identify the promoter (-35 and –10) region and the intrinsic terminator. Underline these putative regulatory sequences in the fasta sequence from a) and indicate the start of transcription with a CAPITAL letter.

d) The ribosomal binding site (RBS), or Shine-Dalgarno sequence promotes efficient and accurate translation of mRNA transcripts. Various prokaryotic Shine-Dalgarno sequences have been found, but common for the RBS is that it they are purine-rich sequences, located about 10 nucleotides upstream of the start codon of the genes. Mark the RBS in italic in the fasta sequence from a).

Hint!

You can use BioEdit.

Readseq  (file converter)
http://www.ebi.ac.uk/cgi-bin/readseq.cgi
Expacy  (translation tool)
http://us.expasy.org/tools/dna.html
Softberry (BPROM) 

http://www.softberry.com/berry.phtml?topic=gfindb
Dotlet (align sequence against itself to identify palindrome sequences)

http://www.isrec.isb-sib.ch/java/dotlet/Dotlet.html
Problem 2

Download the DNA sequence SeqB from the course page.

a) The DNA sequence (4.8 kbp) represents a small part of chromosome 1 from the fish pathogen Vibrio salmonicida. What is the GC content in this DNA fragment? 

b) Try to identify the ORFs. How many potential protein coding sequences are there in the DNA fragment and what are the sizes of these? Fill in the information in the table below.

c) Use at least two lines of evidence (e.g. homology, protein family, signal sequences and transmembrane helices) to find the putative function of the potential protein coding sequences and annotate these using.
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d) Compare the codon usage of V. salmonicida against the codon usage of E. coli K-12 (try using the program GCUA). Does V. salmonicida have a bias towards any particular codons relative to E. coli?

e) Finally, if there is still time; Add value to your annotation by identifying other functional sites (promoters, Shine-Dalgarno sequence and terminators) if any. You can add this to the table above.

Hint!

You can use BioEdit.

Try out some of the following links.

Softberry

http://www.softberry.com/berry.phtml?topic=gfindb
ORNL 

http://compbio.ornl.gov/GP3/pro.shtml
GENEMARK

http://opal.biology.gatech.edu/GeneMark/heuristic_hmm2.cgi
GCUA

http://gcua.schoedl.de/seqoverall_v2.html
Pfam

http://www.sanger.ac.uk/Software/Pfam/
Interpro

http://www.ebi.ac.uk/interpro/
TMHMM

http://www.cbs.dtu.dk/services/TMHMM/
TMPRED

http://www.ch.embnet.org/software/TMPRED_form.html
SignalP

http://www.cbs.dtu.dk/services/SignalP/
PsortB

http://www.psort.org/psortb/index.html
